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(54) ARBITER CIRCUIT AND ARBITER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the arbiter circuit 
which uses a superconductive pulse logic circuit by 
allowing a local oscillator to output timing pulses 
representing the timing of the output of data of a request 
signal accumulated by a data holding circuit. 
SOLUTION: A pulse holding circuit group 101 which 
holds data is equipped with three pulse holding circuits 
101a, 101b, and 101c. The local oscillator 102 has three 
output terminals, which are connected to timing terminals 
T of the three pulse holding circuits 101a, 101b, and 10c. 
Then the local oscillator 102 outputs timing pulses 
representing the timing of the output of data pulses of 
request signals accumulated by the pulse holding circuits 
101a to 101c. Consequently, the arbiter circuit which 
uses the superconductive pulse logic circuit can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A circuit which has a mediation function of a requirement signal, comprising: 
A data holding circuit in which said requirement signal is stored. 
A local oscillator which outputs a timing pulse showing timing which outputs data of said 
requirement signal which said data holding circuit stored. 

[Claim 2]The arbiter circuit according to claim 1 , wherein said local oscillator generates a pulse 
signal by a self-excitation formula, without using a clock signal supplied from the outside. 
[Claim 3]The arbiter circuit according to claim 1 or 2 which said data holding circuit is provided 
with a superconductivity loop, and said superconductivity loop connects to looped shape a 
Josephson junction containing a resistance element and an inductance element, and is 
characterized by things. 

[Claim 4]The arbiter circuit according to any one of claims 1 to 3 which said local oscillator 
connects to looped shape a Josephson junction containing a resistance element and an 
inductance element, and is characterized by things. 

[Claim 5]The arbiter circuit according to claim 3 or 4 characterized by providing this current 
source with a resistance element for a diversion of river including a current source which 
supplies current to a circuit connected to said looped shape. 

[Claim 6]The arbiter circuit according to claim 3 or 4, wherein said inductance element 
comprises a superconducting element. 

[Claim 7]An arbiter system which is provided with a request circuit which generates said 
requirement signal arbitrated, and the arbiter circuit according to any one of claims 1 to 6, and 
is characterized by said request circuit being a superconducting circuit. 
[Claim 8]The arbiter system according to claim 7, wherein a request circuit which is said 
superconducting circuit is a pulse circuit. 
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[Claim 9]An arbiter system comprising: 

A request circuit which generates said requirement signal arbitrated. 
An interface circuit which changes said requirement signal into a signal corresponding to a 
logic signal of a superconductivity pulse circuit, and the arbiter circuit according to any one 
claims 1 to 6. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the arbiter circuit which used the Josephson 

junction. 

[0002] 

[Description of the Prior Art]ln recent years, in a computer system etc., the composition 
between which two or more mutually-independent systems share two or more resources may 
be adopted. As such composition, a multiprocessor system etc. are mentioned, for example. 
[0003]When such composition is adopted and each system requires use of a resource in 
asynchronous, it is necessary to arbitrate the demand. That is, an enabling signal is replied 
only to the either, when the signal which arrived first is answered to two requirement signals 
which come with a time lag, an enabling signal is returned and two requirement signals come 
simultaneously. By carrying out such operation, the arbiter circuit which arbitrates the 
operating condition of a resource is used widely. 

[0004] However, in a superconductivity pulse circuit, an arbiter circuit does not exist the place 
by the present. Therefore, the circuit which uses it to some resources (for example, memory 
etc.) was restricted even free conventionally. 

[0005]Therefore, in the superconductivity pulse circuit, when it was going to share a resource 
and a simultaneous demand occurred, the method which arbitrates by using the control signal 
from the outside was taken. Therefore, in the following explanation, the Prior art of an arbiter 
circuit using not a superconductivity pulse circuit but the usual semiconductor circuit is 
explained. 

[0006]The circuit diagram of the conventional arbiter circuit is shown in drawing 10. As shown 

in this figure, the arbiter circuit comprises the following: 

Two NOR gates 1 input and output of carried out cross linking mutually. 
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2 and the inverter 3. 
4. 

In a figure, input RX shows the requirement signal from the system X, and the input RY shows 
the requirement signal from the system Y. The output AX is an enabling signal to the system X, 
and the output AY is an enabling signal to the system Y. 

[0007]The demand from each systems X and Y is expressed by making the level of a 
requirement signal into a low. The permission to a system is expressed by making an enabling 
signal into a low level. For example, if it = (L, H) Becomes (RX, RY), the system (as for L, a low 
level and H show high level here) X means sending the requirement signal. The state of an 
arbiter circuit over this state becomes output (AX, AY) = (L, H), and the enabling signal to the 
system X will be outputted. 

[0008]When the system Y outputs a requirement signal and becomes = (RX, RY) (L, L) from 
the state of = (RX, RY) (L, H) and = (AX, AY) (L, H), the arbiter circuit operates as follows. In 
this case, it is a case where the system Y emits a requirement signal later than the system X, 
and since, as for an arbiter circuit, cross linking of a NOR gate carries out latch operation at 
this time, change holds the state of = (L, H) to an output, without happening (AX, AY). And 
when the requirement signal from X is canceled next (RX, RY) and it becomes = (H, L), the 
enabling signal to the system Y is outputted for the first time (AX, AY), and it becomes = (H, L). 
Mediation is performed by the above operation. 

[0009]Thus, although the arbiter circuit in the conventional usual semiconductor circuit existed, 
an arbiter circuit does not exist in a superconductivity pulse circuit. 
[001 0]Josephson junction latch circuitry is shown in JP.58-148521.A. The Josephson pulse 
generating circuit is shown in JP,58-209220,A. The timing pulse generating circuit which used 
the Josephson device is shown in JP,59-189723,A. The circuit which generates soliton pulses 
using the Josephson track is shown in JP,62-181478,A. The delay circuit which used the 
Josephson device is shown in JP, 63-8661 3,A. 
[0011] 

[Problem(s) to be Solved by the lnvention]Now, if it is going to reproduce a circuit like the 
above-mentioned conventional example using a superconductivity pulse logic circuit, the 
problem which brings about increase of circuit structure, increase of operating time, increase of 
power consumption, and the fall of stability of operation will arise. This is for making a flux 
quantum into the logic 1 and the logic 0 with ** of a pulse signal, and nothing in the 
superconductivity pulse logic circuit used as a logic information unit. 

[0012]That is, even when using the combination logic circuit which makes information change 
of a voltage level like a conventional example, the timing signal for distinguishing 1 and 0 will 
be needed. It is difficult especially to constitute the large inverter operation of the small 
operation margin of a scale in a superconductivity pulse logic circuit. Therefore, it is also 
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difficult to constitute a NOR gate. For this reason, the arbiter circuit using a superconductivity 
pulse logic circuit was difficult to realize. 

[0013]Next, since high-speed operation of tens of GHz or more is possible for a 
superconductivity pulse logic circuit, it is very difficult to constitute the circuit on condition of a 
global clock. Therefore, the circuit which operates only by DC bias [ an arbiter circuit ] without 
the clock supply from the outside is needed. 

[0014]this invention is made in view of the above problems, and comes out. The purpose is to 
provide the arbiter circuit which used the pulse logic circuit. 

[0015] 

[Means for Solving the Problem]To achieve the above objects, the arbiter circuit of this 
invention according to claim 1, In a circuit which has a mediation function of a requirement 
signal, it has composition containing a local oscillator which outputs a timing pulse showing 
timing which outputs data of said requirement signal which a data holding circuit in which said 
requirement signal is stored, and said data holding circuit stored. Since output timing of data is 
specified by a timing pulse by such composition, a requirement signal can be arbitrated by it. 
[0016]The arbiter circuit according to claim 2 has considered said local oscillator as 
composition which generates a pulse signal by a self-excitation formula without using a clock 
signal supplied from the outside. By such composition, since a clock signal from the outside is 
not used, an arbiter circuit which does not receive restrictions of a global clock (unification 
synchronization) system is obtained. 

[0017]ln the arbiter circuit according to claim 3, said data holding circuit is provided with a 
superconductivity loop, and said superconductivity loop is considered as composition linked to 
looped shape in a Josephson junction containing a resistance element and an inductance 
element. It is possible for a data holding circuit to hold a logic signal of a superconductivity 
pulse by such composition. 

[0018]The arbiter circuit according to claim 4 is considered as composition linked to looped 
shape in a Josephson junction in which said local oscillator contains a resistance element, and 
an inductance element. By such composition, the local oscillator can transmit a 
superconductivity pulse and can perform oscillation operation. 

[0019]This current source is considered as composition provided with a resistance element for 
a diversion of river including a current source by which the arbiter circuit according to claim 5 
supplies current to a circuit connected to said looped shape. Such composition can perform 
data-hold and oscillation operation by adjusting a current source. 
[0020]The arbiter circuit according to claim 6 is considered as composition by which said 
inductance element is constituted from a superconducting element. A signal of a 
superconductivity pulse can be dealt with by such composition. 
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[0021]The arbiter system according to claim 7 is considered as a request circuit which 
generates said requirement signal arbitrated, and composition in which it shifts, and has that 
arbiter circuit and said request circuit is a superconducting circuit to mention above. According 
to such a system, a demand from a request circuit can be arbitrated efficiently. 
[0022]The arbiter system according to claim 8 is considered as composition whose request 
circuit which is said superconducting circuit is a pulse circuit. According to such a system, a 
demand from a request circuit which is a superconducting circuit can be arbitrated efficiently. 
[0023]The arbiter system according to claim 9 is considered as a request circuit which 
generates said requirement signal arbitrated, an interface circuit which changes said 
requirement signal into a signal corresponding to a logic signal of a superconductivity pulse 
circuit, and composition which shifts and is provided with that arbiter circuit to mention above. 
According to such a system, since it has an interface circuit, not only a superconducting circuit 
but a demand from a request circuit which is the usual semiconductor circuit can be arbitrated 
efficiently. 

[0024]As stated above, according to this invention, it excels in simple nature, rapidity, low- 
power-consumption nature, stability of operation, etc. suitable for a superconductivity pulse 
circuit, restrictions of a global clock (unification synchronization) system are received and 
twisted, and an arbiter circuit and a system can be realized. 
[0025] 

[Embodiment of the lnvention]Hereafter, the suitable embodiment of this invention is described 
using a drawing. According to this embodiment, the input signal [ a data holding circuit ] to be 
arbitrated is held, and a data holding circuit outputs data in response to the timing signal 
generated from the local oscillator. Since the local oscillator is constituted so that an output 
signal may be taken out only to one output terminal at once, the output from a data holding 
circuit is set to one at once, and mediation is performed. 

[0026]Hereafter, the suitable embodiment of this invention is described using a drawing. 
[A first embodiment] Drawmg JJs a block diagram showing the composition of the arbiter 
circuit of a first embodiment. It is the arbiter circuit which consists of two or more pulse holding 
circuit groups 101 and local oscillators 102. A pulse holding circuit has three input/output 
terminals (I, O, T). As for a requirement signal input terminal and O, an enabling signal 
terminal and T of I are timing terminals. The local oscillator 102 has two or more output 
terminals. The timing terminal T of one pulse holding circuit is connected with one of the output 
terminals of the local oscillator 102. 

[0027]ln the example shown in drawing 1 , the three pulse holding circuits 101a, 101b, and 
101c are included in the pulse holding circuit group 101. Corresponding to it, the local oscillator 
102 has three output terminals. Each output terminal is connected to the timing terminal T of 
the three pulse holding circuits 101a, 101b, and 101c corresponding, respectively. 
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[0028]The block diagram in case the number of pulse holding circuits is two is shown in 
drawing 2 as simpler composition. The timing chart showing operation of the circuit shown in 
drawing 2 is shown in drawing 3 . 

[0029]Hereafter, operation of the arbiter circuit of a 1st embodiment is explained using these 
dj;awjng 2 and drawing [ 3. The local oscillator 203 has at once the function to generate the 
timing pulses 212 and 222 only in one output terminal. In the case of an arbiter circuit with the 
two pulse holding circuits 201 and 202 like drawing 2, the timing pulses 21 1 and 222 appear, 
as shown in the timing chart of drawing 3. 

[0030]The pulse holding circuits 201 and 202 operate as follows. If the input pulse 301 is 
inputted from the requirement signal input terminal 221 , it will be held all over a circuit until this 
input pulse 301 has a pulse input in the timing terminal T. 

[0031]ln drawin g 3, the pulse 301 is held until the pulse 302 arrives at the timing terminal T. It 
appears in the enabling signal terminal 231 through the processing time 314 of the pulse 
holding circuit 201 after the pulse 302 was inputted. 

[0032]As the pulse 304 inputted into the requirement signal input terminal 222 is similarly 
shown in drawing 3 , It is held until the timing pulse 305 is inputted into the timing terminal T, 
and after the timing pulse 305 is inputted and passing through the processing time 314 further, 
it appears as the pulse 306 in the enabling signal terminal 232. 

[0033]The following mediation operations are performed by using such an arbiter circuit. When 
the time-of-arrival difference 312 of an input pulse (namely, requirement signal from each 
system) is longer than the oscillation cycle 31 1 of a local oscillator (312> 311), The output of 
an enabling signal is previously performed to the enabling signal terminal 231 side, and the 
sequence of an input of the requirement signal over the requirement signal input terminals 221 
and 222 is outputted to the enabling signal terminal 231 side after that, when the requirement 
signal input terminal 221 side is [ the requirement signal input terminal 222 side ] the back at 
the point. Same operation is performed even if the sequence of an input of a requirement 
signal is inputted by a reverse order. 

[0034]When the time-of-arrival difference 312 of an input pulse (namely, requirement signal 
from each system) is conversely shorter than the oscillation cycle 311 of a local oscillator (it 
contains also in a simultaneous input) (31 2< 31 1), an order of an input of a requirement signal 
and an order of the output of an enabling signal are not necessarily in agreement. However, 
the output timing of an enabling signal certainly has the time lag 315, and appears. 
[0035]lf a local oscillator is constituted simply, the length of the oscillation cycle 311 of a local 
oscillator can be stopped very short. Therefore, it can be said that it is a simultaneous or 
almost simultaneous input state in the case of 31 2< 31 1. It is rare for the output orders of an 
arbitrating circuit to become a problem generally to the input consider that is simultaneous or 
almost simultaneous. 
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[0036]Thus, even if there is an input of what kind of requirement signal, the circuit which 
distinguishs between an output signal, without needing the timing signal from the outside, 
namely, arbitrates is realizable. 

[0037][A second embodiment] The circuit diagram of the arbiter circuit of a second 
embodiment of this invention is shown in drawing_4. This circuit is a circuit which arbitrates 
when an input is two (i.e., when two systems use a common resource). 
[0038JA requirement signal input terminal is two, 471 and 473. In drawing 4, the circuits 490 
and 492 of the portion enclosed with a dashed line are equivalent to a data holding circuit, and 
491 is equivalent to a local oscillator circuit, respectively. The data holding circuits 490 and 492 
are explained first. Since the two data holding circuits 490 and 492 are circuits which carry out 
same operation, explanation of operation is given only about the data holding circuit 490 
below. 

[0039]First, the design is made so that the circuit parameter of the data holding circuit 490 may 
fill the following expression of relations. It writes for the value of the inductance 402 J [ the 
critical current value of L (402) and Josephson junction 432 ] (432). It is considered as the 
same transcription method as the following. 
[0040] 

L(402) xJ(432) <phi0 (1) 
L(405) xJ(434) <phi0 (2) 
(L(403) +L (404)) xJ(433) >phi0 (3) 

phi 0 is a flux-quantum constant here. All the Josephson junctions in the text contain a 
resistance element. 

[0041]The voltage pulse signal of one flux quantum inputted from the requirement signal input 
terminal 471 changes Josephson junction 432 from a superconductive state to a voltage 
condition, and changes the flow of current. Here, since there is a relation of a formula (1), the 
trap of the magnetic flux is not carried out, but current flows into the superconductivity loop 485 
which consists of Josephson junction 433 of the next step, and the inductance 403, the 
inductance 404 and Josephson junction 432. If the value of 403,404 and 433 is made into a 
parameter which fills a formula (3) in this loop, the trap of the flux quantum included in this loop 
will be carried out to a loop, and permanent circumference current will flow through it. That is, if 
the data input of "1" occurs, the circuit where the trap of the one flux quantum is carried out to 
the superconductivity loop 485 is constituted. 

[0042]Furthermore, Josephson junction 436 is arranged in series with Josephson junction 433. 
The size relation of Josephson junction 436 and Josephson junction 433 is designed as 
follows. When the trap of the one flux quantum is carried out to the superconductivity loop 485 
and the pulse of "1" is inputted from the timing terminal 480, Josephson junction 433 changes 
from a superconductive state to a voltage condition previously. When the trap of the flux 
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quantum is not carried out to the superconductivity loop 485, Josephson junction 436 changes 
previously. 

[0043]When the trap of the magnetic flux is carried out to the superconductivity loop 485, it is 
equivalent to Josephson junction 433 having required the bias for the permanent 
circumference current, and it is easy to design give a large operation margin to operation in 
such the state. Under such a design, the timing terminal 480 commits the timing terminal T of 
the data holding circuit 490, as mentioned above. Namely, when data "1" is inputted into the 
timing terminal 480 and data "1" is already inputted from the requirement signal input terminal 
471, The data "1" is outputted to the inductance 405 and Josephson junction 434 from the 
superconductivity loop 485, and Josephson junction 434 is made to change to a voltage 
condition. By the above-mentioned (2) formula, a flux quantum will not be held, but current will 
flow into the inductance 406, and an output will appear in the enabling signal terminal 472. 
[0044]Next, operation of the local oscillator 491 is explained. The circuit of this local oscillator 
491 is carrying out ring shape which connected the both ends of the Josephson transmission 
line. The relation between the critical current value of a Josephson junction and the value of 
inductance is filling the following formula. 
[0045] 

L(415) xJ(443) <phi0 (4) 

L(414) xJ(441)<phiO (5) 

(L(41 1) +L (410)) xJ(439) <phi0 (6) 

L(408) xJ(438) <phi0 (7) 

L(409) xJ(440) <phi0 (8) 

(L(412) +L (413)) xJ(442) >phi0 (9) 

L(413)«L(412) (10) 

If suitable current is poured in from the current source 464, Josephson junction 442 will change 
to a voltage condition first, and a pulse will occur. One flux quantum is held by the formula (9) 
at the superconductivity loop 486. The current value supplied from the source 464 of the 
aftercurrent is lowered to about 70% of Josephson junctions 442. Under the present 
circumstances, since the circumference current which flows into the superconductivity loop 486 
flows into a counter direction to the DC bias of Josephson junction 442, operation of 
generating only one flux-quantum pulse can realize it with a large margin by taking up and 
down DC bias. 

[0046]Therefore a pulse makes Josephson junction 443, Josephson junction 441, Josephson 
junction 439, Josephson junction 438, and Josephson junction 440 change from the above- 
mentioned formula (4) to a voltage condition by a formula (8), and it spreads dynamically, 
changing a way as current. If the pulse enters the loop 486 from Josephson junction 440, 
Josephson junction 440 will change to a voltage condition. For this reason, magnetic flux is 
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negated and one magnetic flux newly occurs through Josephson junction 442 again. The trap 
of the magnetic flux is again carried out to the superconductivity loop 486 in that case, and 
circumference current flows. That is, in this circuit, it operates only on the bias from the outside 
and operation that the inside of a ring is only in one flux quantum as ** is performed. 
[0047]When this flux quantum makes Josephson junction 437 or Josephson junction 443 
switch, It becomes equivalent to having put the signal showing the timing from the timing 
terminals 480 and 481 into the pulse holding circuit 490 or 492, and serves to make data 
output from a data holding loop. Although the timing by which a signal is given to the timing 
terminals 480 and 481 must not be simultaneous, since only one pulse will have spread the 
inside of a circuit if this circuit is used, the time lag of the timing of 480 and 481 is guaranteed 
certainly. 

[0048]Generally the oscillation cycle 311 of this local oscillator 491 can be held down to below 
the 12th power of minus second of 5x10 depending on the switching time of the Josephson 
junction (439, 440, 411, 412) set in parallel, and the current sources 463 and 464 of DC bias. 
Thus, this circuit operates as an arbiter circuit. 

[0049][A third embodiment] as an example of the arbiter circuit of a third embodiment of this 
invention, What delayed the prescribed number, in addition the oscillation cycle 31 1 for the 
group of the inductance 410, the inductance 41 1, Josephson junction 439, and the current 
source 463 which constitute the Josephson transmission line to the superconductivity loop is 
mentioned. 

[0050]Depending on the circuit which requires mediation, the time lag 315 of the output of the 
pulse in drawing 3 may have to be carried out more than a certain time. This is realizable by 
lengthening the Josephson transmission line of the above composition. The effect that it is the 
small-scale, and an operation margin can be kept large and it can realize by still such 
composition is done so. 

[0051 ][A fourth embodiment] The circuit diagram of the arbiter circuit of a fourth embodiment of 
this invention is shown in drawing 5. The local oscillator 591 removes one bias current with two 
Josephson junctions of the local oscillator 491 mentioned above. Thereby, the oscillation cycle 
311 of a local oscillator is made still smaller, and it is effective in improving high-speed 
mediation operation performance. 

[0052][A fifth embodiment] The circuit diagram of the arbiter circuit of a fifth embodiment of this 
invention is shown in drawing 6 . This widens the arbiter circuit of a first embodiment to two or 
more three or more request inputs, and is the three or more pulse holding circuits 600 and 
composition provided with the local oscillator 691 which supplies two or more timing outputs. 
[0053]By such composition, when three or more systems are sharing one common resource, 
the arbiter circuit which can arbitrate is obtained. 

[0054][A sixth embodiment] The circuit diagram of the arbiter circuit of a sixth embodiment of 
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this invention is shown in drawing 7 . This transforms the local oscillator 491 in a first 
embodiment, and is taken as the local oscillator 791. 

[0055]Operation of this circuit is explained. If the value of the current supplied by the current 
source 764 of a direct current is enlarged, when the critical current value of Josephson junction 
739 will be exceeded, Josephson junction 739 changes to a voltage condition, and the flux 
quantum according to the value of voltage occurs continuously. The following expressions of 
relations are materialized between the cycle f of a flux quantum and the voltage v of the both 
ends of Josephson junction 739 to generate. 
[0056]V=fxphi 0 (11) 

The superconductivity loop 785 which comprises Josephson junction 738, Josephson junction 
743, and the inductance 710 has the work which carries out 2 dividing of this flux-quantum 
sequence that is carrying out continuous oscillation. In an initial state, the bias current supplied 
from the current source 763 flows into Josephson junction 743, and is in the state where bias 
of Josephson junction 743 is carried out so that it may be easy to change to a voltage 
condition. If one above-mentioned flux quantum is inputted here, Josephson junction 743 will 
change to a voltage condition. Then, since permanent circumference current flows through a 
loop, bias will be carried out by Josephson junction 738. If the 2nd magnetic flux of an above- 
mentioned train of impulses is inputted there, Josephson junction 738 will change to a voltage 
condition, and will return to an initial state. 

[0057]Since such operation is performed about a train of impulses, 2 dividing of the train of 
impulses generated as a result is carried out, and it can generate a timing signal to the pulse 
holding circuit 790 and the pulse holding circuit 792 to separate timing. In this arbiter circuit, an 
oscillation cycle (311 of drawing 3 ) is determined with the value of a direct current which the 
current source 763 supplies, and it is effective in a high-speed oscillation near [ which a 
Josephson device has ] the limit of high-speed operation being attained. 
[0058][A seventh embodiment] The configuration block figure of the arbiter system of a 
seventh embodiment of this invention is shown in drawing 8. In this figure, the arbiter circuits 
800 are various arbiter circuits described so far. The request circuits 802a and 802b are 
superconductivity pulse circuits, and output the requirement signal over a common resource. 
The requirement signal which these request circuits 802a and 802b outputted is arbitrated in 
the arbiter circuit 800, and an enabling signal is outputted to either of the request circuits 802a 
and 802b. 

[0059]Thus, according to a seventh embodiment, an arbiter system including two or more 
request circuits 802a and 802b is realizable. 

[0060][An eighth embodiment] In a seventh embodiment of the above, the request circuits 
802a and 802b were superconductivity pulse circuits. However, this invention can also 
constitute a system so that it may arbitrate also to request circuits other than a 
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superconducting circuit. The configuration block figure of such an arbiter system is shown in 
dr awing 9. The point that the arbiter system shown in djawing_9_differs from the system of 
drawing 8 is having formed the interface circuits 904a and 904b between the request circuits 
902a and 902b and the arbiter circuit 900. These interface circuits 904a and 904b change the 
signal of circuits other than a superconducting circuit into the signal corresponding to the logic 
signal of the superconductivity pulse circuit. Therefore, in this embodiment, the request circuit 
can use not a superconducting circuit but the usual semiconductor circuit. 
[0061]lt is possible to arbitrate like the arbiter circuit described in an eighth embodiment by 
such composition until now to the requirement signal from the request circuits 902a and 902b 
which are the usual semiconductor circuits. 
[0062] 

[Effect of the lnvention]According to the invention in this application, the following effects are 
done so as stated above. According to this invention, in the circuit using a superconductivity 
pulse, the effect that the arbiter circuit which can realize mediation operation to two or more 
pulse inputs can be provided is done [ 1st ] so. 

[0063]According to the arbiter circuit of this invention, mediation does [ 2nd ] so the effect of 
being realizable without the timing signal from the outside. The reason is because it has a local 
oscillator in the inside of the inside of an arbiter circuit. 

[0064]To the 3rd, it is small-scale, and an operation margin does so to it the effect that a large 
circuit is realizable. The reason is for using superconductivity pulse logic not using voltage- 
level logic like a conventional example. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing j]lt is a block diagram showing the composition of the arbiter circuit of a first suitable 
embodiment of this invention. 

[Drawing 2] lt is an arbiter circuit of a first embodiment of this invention, and is a block diagram 

showing composition in case the number of pulse holding circuits is two. 

[Drawing 3]|t is a timing chart showing operation of the circuit of drawing \2. 

fDrawing4] lt is a circuit diagram showing the composition of the arbiter circuit of a second 

suitable embodiment of this invention. 

[Drawing 5Jlt is a circuit diagram showing the composition of the arbiter circuit of a fourth 
suitable embodiment of this invention. 

[Drawi ng 6]lt is a circuit diagram showing the composition of the arbiter circuit of a fifth suitable 
embodiment of this invention. 

[Drawing 7] lt is a circuit diagram showing the composition of the arbiter circuit of a sixth 
suitable embodiment of this invention. 

[Drawing 8]lt is a block diagram showing the composition of the arbiter system of a seventh 
suitable embodiment of this invention. 

fDrawing 9] lt is a block diagram showing the composition of the arbiter system of an eighth 
suitable embodiment of this invention. 

[Dra wing 10 ]lt is a circuit diagram showing the conventional arbiter circuit. 
[Description of Notations] 
1, 2 NOR gates 
3 and 4 Inverter 

101 Pulse holding circuit group 

101a, 101b, a 101c pulse holding circuit 

102 Local oscillator 
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201, 202 pulse holding circuits 

203 Local oscillator 

211 and 212 Timing pulse 

221 and 222 Requirement signal input terminal 

231 and 232 Enabling signal terminal 

301, 302, 303, 304, 305, and 306 Pulse 

31 1 Local oscillator dispatch cycle 

312 The time lag of an input pulse 

313 Input pulse maintenance period 

314 Processing time for a pulse output 

31 5 The time lag of a pulse output 

402, 403, 404, 405, 406, and 408 Inductance 
409, 410, 411, 412, 413, and 414 Inductance 
415, 417, 418, 419, 420, and 421 Inductance 
432, 433, 434, 436, 437, 438 Josephson junctions 
439, 440, 441, 442, 443, 444, a Josephson junction 
445, 447, 448, 449 Josephson junctions 
461, 462, 463, 464, 465, and 466 Current source 

471 and 473 Requirement signal input terminal 

472 and 474 Enabling signal terminal 
480 Timing terminal 

485 and 486 Superconductivity loop 
490, 492 pulse holding circuits 
491 Local oscillator 
590, 592 pulse holding circuits 
591 Local oscillator 

532, 533, 534, 536, 537, 538 Josephson junctions 

540, 542, 543, 544, 545, 547 Josephson junctions 

548, 549 Josephson junctions 

502, 503, 504, 505, 506, and 509 Inductance 

510, 512, 513, 515, 517, and 518 Inductance 

520 and 521 Inductance 

561, 562, 564, 565, and 566 Current source 

571 and 573 Input terminal 

572 and 574 Output terminal 
691 Local oscillator 

790, 792 pulse holding circuits 
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791 Local oscillator 

732, 733, 734, 736, 737, 738 Josephson junctions 
740, 742, 743, 744, 745, 747 Josephson junctions 
748, 749 Josephson junctions 
702, 703, 704, 705, 706, and 710 Inductance 
711, 712, 713, 717, 718, and 719 Inductance 
720 and 721 Inductance 

761, 762, 763, 764, 765, and 766 Current source 

773 and 771 Requirement signal input terminal 

772 and 774 Enabling signal terminal 

785 Superconductivity loop 

790, 792 pulse holding circuits 

791 Local oscillator 

800 Arbiter circuit 

802a and 802b Request circuit 

900 Arbiter circuit 

902a and 902b Request circuit 

904a, a 904b interface circuit 
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DRAWINGS 
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[Drawing J] 
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[Drawing 5] 
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[Drawing 6 ] 
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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the arbiter circuit which 
uses a superconductive pulse logic circuit by allowing a local 
oscillator to output timing pulses representing the timing of the 
output of data of a request signal accumulated by a data holding 
circuit 

SOLUTION: A pulse holding circuit group 101 which holds data is 
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The local oscillator 102 has three output terminals, which are 
connected to timing terminals T of the three pulse holding circuits 
101a, 101b, and 10c. Then the local oscillator 102 outputs timing 
pulses representing the timing of the output of data pulses of 
request signals accumulated by the pulse holding circuits 101a to 
101c. Consequently, the arbiter circuit which uses the 
superconductive pulse logic circuit can be obtained. 
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L (4 0 5) X J (4 3 4) <<t>0 
(L (4 0 3) +L (4 0 4)) X J 

c^T-^oii^l^gft-efeSo fcfc\ **l£*5#5 

So 

[0 0 4 1] g#if ^ATlS? 4 7 1 frbAKZMzl 

mWtto cc-e. a: (i) ©B8fl*#*>5fc©i 
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(1) 
(2) 
(3) 



3i^y^^^y^-4 0 3, -f>^?>^4 04> V s 
3t7y>|^4 3 2 ?5 5 4 8 5lCjt 



ftiitf. CC0/V-7°lCio^T(±4 0 3, 4 0 4 i:4 3 3 

©*£££ (3) Zffitctljte'<7/-f ! ttZ>t, z 

5 t^fe^-7'4 8 5 K 1 $£$1^ h 7 y 7°$ftS 20 

[0 0 4 2] $blCv ; 3ir7y>g^4 3 3 tltJUtCS? 
3t7y>f^4 3 6^iatt1-5o i?3t7y^4 

3 6 t i^3±yy>m^4 3 3 i0*/M»ftl±&©J: 5 

KBtn-rs. mBm^-7°4 8 5 ic 1 ^ 

7°$*tT^6S^fC^-f $>:7"ffi*4 8 Ofrb "I" © 
tfA* v 3 ir 7 y >g£ 4 3 3 #jfc 

lC«e«Mtti*»e>«flE«*t»»t*. t>U ttfil/W 
-74 8 5lC«£l?^h7:y7*$;ixTW^l§£|}, 

L (4 15) X J (4 4 3) <<I>0 
L (4 14) X J (4 4 1) <<D0 
(L (4 1 1) +L (4 1 0) ) X J 
L (4 0 8) X J (4 3 8) <$0 
L (4 0 9) X J (4 4 0) <$0 
(L (4 12) +L (4 13)) X J 
L (4 13) <<L (4 1 2) 

■So ifcI6l/V-/4 8 6IUiiS (9) ICj;i9«SS 

^as-oftftsfta. *©sim«t«4 6 4 i 9 &f&t s 40 

S)Sittt^v : 3-fe7y>^4 4 2<D1££.%7 0%Sg£ 
T'Tlf-So C©P5, iSei/V'-7'4 8 6 tCftjlSAlEHt 
ffifi, ^3t7yyf§4 4 2©ait^-4'7 7.|C*fLT 

fttf£\,^-Vy&ft<yXn%.X'% So 
[0 0 4 6] ±!2i£ (4) (8) i-CKioT, 

/</W|iv'3t7y^4 4 3, V3ir7y>g^4 

4 1, v 5 3-tr7y>g-&4 3 9, -73t7yyf^4 3 

8, V3-fe7y>g£4 4 0£affi»-i®&$-fr, 50 



(4 3 3) ><J>0 

[0 0 4 3] fifiSM'-TM 8 5 h 7 y 7'£ft 

Tv^Sl-p-, v 5 3 4r 7 yyg-a- 4 3 3J±^©*AHIi]® 
^©/MT^i^^ofcctlcti^LTfc 1 ?, C©J: 

-f $ J^fliHM 8 0I4±* Lt i ■3{C7 f -^ftft|H«84 
9 O©?^ $y^jS?-T©»#lr1-5. tftfc*)^^ 5 
>^'Si L 4 8 Olcr-^ "1" #A*3iifcJ:*fc. gE 
iCg^s^ATlSiM 7 lA>P>r-^ "1" #\1]Zti 
TWd§£l±, *&©T — ^ "1" 7)^G^/W-74 8 5 
Vf9 9*s7>± 0 5, y3t7y>f^4 3 4^ 
atfj£*l» 5?3t7y>tt#4 3 4£SJ±4*fg^iI#£ 

*5o ±12 (2) sSKioTfltJfci^ttflWSfrfWI 

CM > ?^40 6 fcjfcfcTfRflUHII* 4 7 2 

[0 04 4] ftl:, o-TJ/^i/W-^ 4 9 1 ©ftflsfc 
OV^TlftB^1-5, C©D-7J/V-^-y^-?4 9 1©1hISS 

liv?3-ir7y> h7>7.s: y-yay^yoSKo/i 
»fty >^SrLTV^„ v J 3ir7yy^©BS^®« 
fltfc-f y/y-*>*©ffi£©li&ii&©j££^fcLT^ 

So 



[0 0 4 5] 

(4) 
(5) 

(4 3 9) <<D0 (6) 
(7) 
(8) 

(4 4 2) ><I> 0 (9) 
(1 0) 

««ft©a t) atftw ^ e> ^-r 5 ? * ice* lt 
^>< 0 /<M^3t7yy^4 4 ofrb^-zf 4 8 

6ICAoT^<i, y3t7y>^4 4 0liIEtl 
tdil^-rSo C©fc0«$#tt^£*vC, fftf5>9-fc 
7V>»^4 4 2*ii9«rfclc«Jl?AS-o36^i-5. * 
0SS?ftfiE£3M'-7*4 8 6 l^mtt** 5 h 7 yfZtlR 

[0 0 4 7] rroaSi^Hv v : 3ir7y>^4 3 7 
t>L<liv : 3-t7yy^4 4 3£;W yT^tfSt 
t, ^ 5>yW4 8 0. 4 8 1/Jnb©*^ 
*1-(t#*» /</W*ft#®3S4 90^4 9 2ICA*lfcC 
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-£5<!l#£1-3 0 *^77W4 8 0RUU8 llcff 

ttSUT^SfcftlC > 4 8 0, 4 8 \^<T>9 4 5;>^CDB# 

[0 0 4 8] :»p-i/^->W-?4 9 1 W|giIJI]$ 

3 1 Hi, &y]\Z&Mxtzi/3±7V>m& (4 3 9, 

4 4 0, 4 1 1, 4 1 2) 07^ yJ-yytifffltUMs* 
477>(DmtfrM4 6 3, 4 6 41-K^L, -|xlC5 X 1 
0(0-7 ^ 77. l 2S#WTI-}ip;i5Ci#T*#3. CO 10 

[0049] ffiEgnmrn *wn<»%E.m$m<D 

7-et®&<D®\k IT, i/at7yy|-7>^; y> 
3>7^7£«$-f5-l'77*y'?77 4 1 0 , -<> ?'t 
?774 1 1, -^3t7y>g^4 3 9, %%£4 6 3 

3 1 1 £3"b-fr£t)<£>, Sr*lf5 0 
[0 0 5 0] flHfSr5*i-5lHlKI-J:oTli. 03lcfc 

(tmf^ib^^^^*>?)„ Cmi±IE<7>J: 0t£m$L<O 20 
-7 3 i? 7 y > h 7 > 7 5 y -7 3 > 7 7£;1: < 1"5 - t 

t 'mmx-mit^ - * > * je < & o t *»+ 5 c t # x 

[0051] *%w<D%EMmm<» 
7-t^[H]!g<D[H]ssia^ii5^^$^x^5o d-*/v 

;*-7V-* 5 9 lfi±3&l./cn-7J ,1^-7^-7 4 9 1 
<Di?3±7y>-%&2&k, /^7^tSl {St, 
"9B£Wcfc©T$>5„ CftKi 1 ?, n-^^^-i/U- ^ 
<7)MD$3 1 l££<b£/h£< U SijfSSfciJiflMilg 30 

[0 0 5 2] [^s^te^l] 

7-t'?®'&<D\E\'&mim6\^£tiX\ / ^ 0 ItlBf 

ICfe^LfcbOT-fe^, 3fiti±»^7{S#lE]i?§6 0 
Oi, S$[tf>7^ ^ >ymi]&m£1rZn-Jjfl,*i/U 
-7 6 9 l£ff;L5fS$Tfc5 0 
10 0 5 3] ;©iVi»J:ot, 3fl£LL<D-77 

T, mWZfi0^tfrX%?>7-¥?®%tf%bhZ, 40 

[0054] [B^nife^ii] *%w<D%7X£mm<» 
7^t'?®&<D®®mt)m7\c^zhx^z> 0 

U D-A/l'tyl'-? 7 9 1 t L/ct><DT*fc5„ 
[0 0 5 5] Z(D®&<DW)ilF&mWi-Z>o \M.tiL<DmVrM 
7 6 4Tl&IS1-5l)5it©{t£*#< IT*K i, -^a-ir 
7 7 7g£ 7 3 9 OEg#li5KiI^^x^^^T\ -7 a i? 

7y>g^7 3 9/>;mEftfiu»u mEwffiic^i: 

M f i: S? a i? 7 y 78£ 7 3 9 <DP)«£>mE v t ©PbK 50 



ttH 2000-353155 
10 

li&<D<fc 9 /iK^^StSo 
[00 5 6] v= f X<D0 (11) 
y3t7yyf^7 3 8, y 3 t7y>f^7 4 3 > -< 

yytfyxi 1 0T-*^^^5iie^/i'-77 8 5 

li, C<7)gi|tl3f LTV^$£*?JlI£2 7>jgi-Sfl# 

^ti-5„ m^ik^t, m»7 6 3t>>bmz£ 

hh^7^nM\t'ys±7V>^ti 4 31^*1, v 
3 -ir 7 yyg^- 7 4 3£tE$fllcl&i^+i,>i 9 \z 
'U7X LT I/ >5 fe 60 CC^±ifc©aS*-T-iJS 
-oA7J$ix5t, -/3t7yyi^7 4 3l±mEttl 

tat. ^>xnmnM^^-7^Mx^<r> 

X\ -y 3 -fe 7 y 7 3 8 7 7 $ tl/c#SlI 4 
t , -7 3 -fe 7 y 7 3 8 #lEttfglcS& LUJffltt 

[0 0 5 7] croj: ^ftlMl^^^illco^Tfi 1 ^ 
■CS*WIC*4 L li 2 £fl $ it. m* <D 9 4 
$ y^TV</u*flH*ia» 7 9 OfttMrt^fiWISIg 7. 9 
2ld;?^$y7*{f-§-^^i-6cti5x-#6o c©7- 
t*7(e]S§|;::}o^Tli, (H303 1 1) li, s 

tt7 6 3a«(JWM-aH*««©*-Cft*$ft, va-lr 

7yy^ro^foi^)ifi)^©pg#i5< T©Ka»fii^ 

[0058] m-tmmm] *m<D%-t£mrm<o 

7- t'7 ->7.Ti»(0tM7'n y ? B#B 8 ICr^tlTV^ 
5, COBtcfev^T, 7-t^@K8 0 Oli, cix^T* 

0 2a, 8 0 2 b l±, Ilii^ElKt'feoT, *W 

SS80 2 a, 8 0 2 b iSffl* Ufcl*fil^tt7- tT^@ 
3S 8 0 OCfc^tM 3*1, g*[HlS§8 0 2 a, 802 
b©V^*^-y?IC^LTl ! F^Hf#^tti/j$n-5„ 
[0 0 5 9] COi^lCLT^-fcll^tllCt^lf, 
Hft©5*®K8 0 2 a , 8 0 2 b ££tf7- 1'? v-7. 

[00 6 0] [HA3K««tt] ±B«-tll»JB»cj3V^ 
T(4, M*[h1SS 8 0 2 a, 8 0 2 b li/@<n^/^^[H]Sg 

LT-bPff iff 5 ± ? l^->^Tix^tMi-?> C t 
iT-#6. croi947-t'^i/^r^<Dlf^;7'o j/^ 
H*SB9lc*$iiTV^5. B9lc^£ft-C!/^7-t'7* 
->^7A*5 % BSWi/^-fAir^iS^fi, S*1h]S§9 
0 2 a, 9 0 2 bir, 7- t'^HSS 9 0 0 t <Dm^4 > 
^-7^-^|Hl?g9 0 4 a , 9 0 4 btZWtWcZkX 
fo^o C<7)-r>7-7 3 i-X|El!S9 04 a, 9 04 b 

li, e£3HHK&W©lHlB©f!*4\ iBfi*/</w^lllK 

«»»ti4, ^*08Siise^iHissT'ji4<, at©^ 

[00 6 1 ] c©J:5**J*tJ:oT, *lAEte)gS 
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-m, m<D*mfc®&x-ht>m\si& 90 2 a, 90 

[0 0 6 2] 

8+SWfclM1^ s 2IS?#S7-tf*lH]B£ft#-C#5 
[0 0 6 3] JB2K. #HE©7-l^lH]BlCj:tUf, 10 

tr * m b rt © a i c # o fc ft x* *> 5 o 

[0 0 6 41 JB3IC. 'bffl&X*m , E-?-V>i>>fo"M& 

* i£ a £ ffl v N 5 fc ft X- fc 5 . 
[Hiii*>ft¥ttlMM 

[Hi 1 *»W0#afc*-HttJtMB©7-tf*®B<o 
*^Sr*t^o y ^H-Cfc5. 20 
[El 2] *«WoS-H16Jgl!l©7-tr^lHlK-e*)o 

[03] H2©EKO»t^**1-^'f S^m- 

[04] *3PJ!©#S&S&r£M^il©7-t^(e]B© 
«$£*tlI]B0-e;fc5o 

[0 5] *38MO»a4»H*Ki»l8®7-tr^iaKo 

[06] #fPJ©#lft&5:£te^1£©7-i^lfi]B© 30 
*lftSr*tlHlKH-e*>5. 

[0 7] *«W©ffa/iSAHi6»l|07-K'?lHllS© 
tS$£^T(H]B0-e£>5„ 

[08] *»WWftl**-tSllfiJgffi07-K'^'>^7 1 
[09] *38Wro»a4»AHft«lH©7- bf 9 ->zt 
[010] a*©7-^^lH]KSr*1-|§]BH-C*)5. 
1, 2 NORy-h 40 

1 o i /^xflMiaes 

10 1a, 101b, 101c /<A^^««f0B 
102 Q-#/M-i/U-* 
20 1, 2 0 2 /nVV^^HB 

2 0 3 P-^/^i/U-? 

2 11, 2 12 5>^</W* 

2 2 1, 2 2 2 SWI-A^Si 1 

2 3 1, 2 3 2 fHf! #3$* 

301, 302, 303, 304, 305, 306 /< 50 
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3 1 1 o-j])Vir^v-$%\Bmm 
3 1 2 A^/l-;*.<D8fPd]g 

3 1 3 xti^mnmm 

3 1 4 /<^^aj^©fcft©*Q;a^K 

3 1 5 /</W^ffl^©^MH 

4 0 2,4 0 3,4 0 4,4 0 5,4 0 6,4 0 8 -< 
409,410,411,412,413,414 -T 

y?9 9>x 

41 5,417, 418,419,420,421 

432,433,434,436,437,438 i/ 

439, 440, 441. 442, 443, 444, V 

4 4 5, 4 4 7, 4 4 8, 4 4 9 v ; 3t7yyf^ 
4 6 1,4 6 2,4 6 3,4 6 4,4 6 5,4 6 6 1 

4 7 1, 4 7 3 S#{f ^A^S? 

4 7 2, 4 7 4 rp^Fffi 

4 8 0 94^v9m- 

4 8 5. 4 8 6 iS€?g/V-7 

4 9 0, 4 9 2 '<)VX%1frmi& 

4 9 1 u—fr/Vj^/V—9 

5 9 0, 5 9 2 ^A^ftfftnJB 
591 u-j])\,*i/V—$ 

532, 533, 534, 536, 537, 538 v 
540, 542, 543, 544, 545, 547 'J 
548,549 i?3±7y 

5 0 2, 5 0 3, 5 0 4, 5 0 5, 5 0 6, 5 0 9 -f 

>9*99y* 

510,512,513,515,517,518 -i 

V9'99>* 

5 2 0, 5 2 1 -f V9*9 9V* 

561, 562, 564, 565, 566 WMM 

5 7 1 , 5 7 3 A^Si 1 

5 7 2, 5 7 4 mjltii* 

6 91 P-^/^i/U-^ 

7 9 0, 7 9 2 /M'XftttBB 
7 91 P-^yW^^U-^ 

732, 733, 734, 736, 737, 738 
3t77>g^ 

740, 742, 743, 744, 745, 747 v 

7 4 8, 7 4 9 ^3t7y>i^ 

7 0 2, 7 0 3, 7 0 4, 7 0 5, 7 0 6, 7 1 0 << 

>9'9 9>* 
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7 11,712,713,717,718,719 4 

7 2 0, 7 2 1 4 >99 9>* 

761, 762,763,764,765,766 1 

MM 

7 7 3 , 7 7 1 S#flT*A*«ff 
7 7 2, 7 7 4 ff«J{t#*ff 
7 8 5 jBfi*^-^ 
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* 7 9 0, 7 9 2 /^^ftftBB 

7 91 P-*/V^yl/-? 

8 00 

8 0 2 a, 8 0 2 b ^*[h]S§ 

9 00 

9 0 2 a, 9 0 2 b g*(glSS 

9 0 4 a, 9 0 4 b > 9-7 *-^|hIB 
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